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PRODUCTION SCHEDULING IN THE WOMEN'S 
APPAREL INDUSTRY ~ 


by D. S. MITCHELL, 
Controller, Osgood & Sons Inc., 
Decatur, lil. 


_— manufacture and distribution of women’s apparel presents 

the same general problems as other types of business activity. 
In addition to ordinary problems there are two important elements 
to be taken into consideration. These are: 


1. The influence of the style factor. (Not to be discussed 
here. ) 


2. The highly seasonal nature of the business. 


The problems created by this second factor can be resolved by a 
complete and flexible program of production planning and control. 
In order for such a program to be effective it is necessary that 
detailed planning start at the beginning of the production cycle 
with designing or styling and carry through until the appropriate 
finished production date has been met. Late deliveries of season- 
able style merchandise create returned shipments which, in a 
normal market, cause disastrous markdowns. 

The efforts of all other departments are controlled and guided by 
the information received from the production planning department. 
The reports from this department take into consideration all fac- 
tors dealing with production. Its primary function is to present 
information in such a manner that all departmental activities will 
be coordinated in order that the planned operations will be realized. 

Interest and enthusiasm in the reports of the planning depart- 
ment must start with the top executive and carry through to all 
the supervisory levels. Actual progress being made against the 
plan is carefullly checked in order to avoid the possibility of non- 
performance and to point out problems which might arise in the 
future which would cause trouble in fulfilling the plan. _ 


The Sales Program 

The determining factor in any given production task is the total 
volume to be processed during a season and the types of merchan- 
dise making up that total. The sales manager presents to manage- 
ment a sales program which in his opinion represents a reasonable 
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amount of merchandise to be-moved. Besides setting forth the 
total dollar value of goods to be shipped, this program also specifies 
the price ranges, size ranges, sample release dates, and a schedule 
of delivery dates of stock against which the merchandise will be 
sold. If the proposed volume to be distributed for the season meets 
with the approval of management as being adequate, the sales pro- 
gram becomes the basis on which other planning phases are predi- 
cated. The volume has been set and provides the production goal 
to be reached. 


Time Table for Designing 

The first step in production procedure in this industry starts 
with the styling of a line. The operations of the designer are under 
the control of the merchandise manager and the two, working in 
conjunction, set out in detail the type of line to be styled. The 
plan for designing takes into consideration cloth construction, 
colors, price, and size ranges. With the total over-all dollar vol- 
ume set and the desired breakdown by price ranges given by the 
sales department, the merchandise department can start to con- 
struct the line. 

No selling or production effort can be started on a line until 
salesmen’s samples have been manufactured. Therefore it is neces- 
sary for the merchandise manager and the designer to keep in 
mind constantly the sample release deadline and build all their 
plans so that this release date will be met. If samples are not re- 
leased on time, the selling program will not be realized and the 
planned volume will fall short of its mark. To help meet the dead- 
line a detailed plan should be set up which itemizes the number 
of styles to be made from each type of material in each price line 
and a date by which these styles must be completed. 

While it is true that the styling of a line represents a great deal 
of creative effort, this effort is wasted if the work has not been 
accomplished in time for the sales department to dispose of the 
goods and for the production department to process them. The 
final date for completion of the last style to be released in the line 
must be set far enough in advance of the actual release date of the 
samples to the salesmen so that the entire line can be passed upon 
by management as to balance and probable buyer acceptance. 
Also the designing program must start soon enough so that, after 
the styles have been accepted, advance cuttings can be made on the 
new merchandise in order to maintain the desired level of produc- 
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tivity in the production department. It is absolutely essential in 
this industry that the level of production bé maintained at a satis- 
factory rate so that it will be unnecessary to build up production. 
This can be very costly both from the cost absorption standpoint 
and also because of the loss of valuable production time. The time 
element cannot be stressed too strongly. 


Planning the Purchasing Program 


The efforts of the merchandise manager, who purchases the piece 
goods, must also fit in with the over-all seasonal plan. It is up 
to him to see that piece goods are ordered and reach the factory 
at the right time so that a continuity of productive activity can be 
maintained at a rate sufficient to meet all the delivery dates of the 
line. After the designing schedule has been detailed, the merchan- 
dise manager converts the number of styles in the line to the num- 
ber of dozens to be produced in order to determine the amount of 
yardage to be ordered. The orders for piece goods must be placed 
with sources which can supply them to the factory on time. 

In order to gain the goal being planned, the merchandise man- 
ager places his orders against a definite purchasing schedule. After 
the orders have been placed it is necessary to follow up on them 
to insure that deliveries will be made in the proper quantities and 
at the proper time in order for the production program to be main- 
tained. When the purchase program of the merchandise manager 
has been completed, it will show the number of yards by price lines 
to be received at the plant each month, the number of dozen which 
will be cut, the sales value of finished production, and the esti- 
mated amount of direct labor required to turn out the desired 
production. It is at this point that the program is checked very 
thoroughly to see that the amount of direct labor dollars to be 
incurred in production has been calculated to insure continuity of 
productive effort. 


Production Makes Its Over-all Plan 


As soon as the plan submitted to management by the merchan- 
dise manager has been accepted, the production manager makes an 
analysis of the production requirements. In order for such an 
analysis to be made, the production manager starts with the pro- 
duction task with which he is currently faced to see how his per- 
formance has been so far and whether he will finish the current 
season’s production by the deadline given. The new program is 
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then superimposed on the current plan and reviewed to see that 
both plans dovetail. 

It often happens in this industry that part of the productive 
capacity on stock merchandise is lost at the time a new line is be- 
ing prepared because of the amount of sample manufacturing 
necessary. Generally speaking this comes during the height of pro- 
duction activity on the current line and has to be taken very 
strongly into consideration in determining whether or not the cur- 
rent plan will be met and if sufficient labor will be available to start 
on the first cuttings of the new plan. If the size of the opera- 
tion permits, a separate sample manufacturing section can be 
set up apart from stock production. 

If it is found that the plans for the current season and the sea- 
son to follow dovetail, the next thing that the production manager 
is interested in is the amount of labor which will be available by 
months for his department. From the over-all figures given in the 
merchandise manager’s purchase plan, the production manager 
can see whether or not the productive capacity of the department 
will be maintained. He will know whether it will be necessary to 
start ‘a drive for new employees and at what time it should be 


started, whether outside contracting work must be arranged in 
order to produce the volume which is to be distributed by the 
shipping deadline, and in which production unit particular mer- 
chandise will be produced. 


Coordination of Sales, Design, and Production Plans 

The production manager will not be able to set up a detailed plan 
on production labor requirements until the entire sample line has 
been completed and the amount of labor dollars involved in manu- 
facturing processes of each style determined. As soon as styles 
are approved by the merchandise office, both as to cost and -sale- 
ability, the production manager can determine what type of labor 
will be required to produce the garment and when that labor will 
be required. This step in the planning operations is made possible 
by putting the designing and purchasing programs together. The 
designing schedule gives the style number and the purchasing 
schedule gives the number of dozen by style numbers. Since the 
production manager has the detailed cost of each approved style 
a series of simple extensions indicates to him the probable labor 
requirements by months. 
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Up to this point it has been indicated that plans have been sub- 
mitted by the sales manager, the merchandise manager, and the 
production manager outlining in some detail the manner in which 
each of the departments intends to procure the necessary volume 
for profitable operations. The plans are reviewed by the execu- 
tive committee and various problems which might arise and which 
can possibly be foreseen are discussed and, if necessary, changes 
are made in the plans in order to take care of such contingencies. 


Visible Control Boards 

The various planning stages which have been described so far 
are all well and good but of themselves will not produce the desired 
end. Active control of efforts must be accomplished in order to 
secure proper performance. For this purpose, it has been found 
that planning information, displayed on visible boards available to 
all interested parties, provides the control feature. Every member 
of the executive committee is vitally interested in the progress of 
actual operations against the planned operations and this interest 
is maintained when it is possible to actually see the progress being 
made. It is not necessary to provide a large capital outlay to 
acquire the necessary facilities for visible control. The simpler 
the actual setup, the more efficient will become the operation of 
the control department. 

It has been found that figures setting forth plans and progress 
on columnar or ledger sheets are very hard to maintain and are not 
nearly so interesting to management. If the boards are properly 
set up, progress against the plans can be checked easily and possi- 
bilities of falling down on the plan can be seen far enough in 
advance so that preventive steps can be taken. 


The Designing Time Budget 

As soon as the designing and purchasing plans have been ac- 
cepted they are posted on the control boards. Since the designing 
operation is the first step in the production cycle, it will be dis- 
cussed first. It will be remembered that the designing schedule 
sets forth the number of styles to be designed in each price range 
and a deadline by which all styling on the line is to be completed. 
As styles are accepted by the merchandise office, a posting is made 
to the control board showing the number assigned to that style and 
the price line for which it was styled. 
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In order to illustrate the physical setup of the designing plan, 
let us assume the following facts. In the $45 line the plan calls 
for sixteen styles to be completed no later than October 1 for an 
October 15 release date. The board will be set up to show the 
price line of $45, the number of styles to be completed, and the 
deadline. As styles are accepted by the merchandise office, a post- 
ing is made to the board of each style by style number. By show- 
ing this type of information on the board the merchandise manager 
and the designer are in a position to know at all times the design- 
ing status of the line and the amount of work remaining to be 
done. The closer the deadline for designing approaches the more 
intense becomes the interest and the activity to see that the plan 
will be fulfilled. 

By following the same technique for each of the price lines as 
illustrated for the $45 line, the designing status at any given time 
can be seen by an examination of the designing planning board. 
A great deal of interest is focused on this particular section of 
the board because, if this first production step is not completed by 
the given deadline, it is possible that the remaining portions of the 
plan cannot be met. The boards serve as a constant reminder that 
there is a job to be done and that there is a limited time in which 
to accomplish that job. The boards are impersonal media, not 
telling an individual how to accomplish the job to which he is 
assigned but merely taking care of the time element. 


The Purchasing Time Budget 

As in the case of the designing budget, the purchase plan is also 
put on the board and postings made against the plan in order to 
show the progress being made. Each of the price lines occupies a 
separate section on the planning board and at the top of each of 
the sections the complete budget for purchases is shown. The 
budget shows the amount of yardage, the number of dozens, the 
labor dollars, and the sales value of each of the projected price 
lines. As orders are placed by the purchasing department for the 
piece goods, postings are made to the control board setting forth 
the following information on each purchase : 


1. Source 

2. Amount of yards 

3. Dozens 

4. Labor dollars required 
5. Sales value 
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Unlike the designing plan, the purchase plan also takes into 
consideration delivery dates of piece goods by months for each 
price line. The physical setup of the board for the purchasing plan 
would show the price line and a series of months within that price 
line. Since the plan of the merchandise manager as approved by 
the executive committee shows the amount of labor dollars re- 
quired each month representing labor to come into the house, the 
postings against the plan on the board also take these factors into 
consideration. Each price line carries its own set of totals showing, 
by delivery months, the yardage ordered and the balance to be 
ordered and related labor dollars as well as sales value and dozens 
of finished items. 

Each of the price lines is set up in the same manner on the pur- 
chase planning section of the control board and, at the bottom of 
the section, an over-all picture is given showing the total of pur- 
chase commitments placed, by dates, as compared with the total 
amount planned. Here again the boards do not criticize or tell 
how the job should be done but merely set forth the progress 
which has been made to date against the plan and also the job still 
to be done in order to accomplish the plan. 


Production Scheduling: Cutting 
- As soon as a style has been accepted by the merchandise man- 

ager to go into the line, the production department has to start 
detailed planning on how to get the merchandise through the pro- 
duction department and ready for shipment by the delivery date. 
The first production problem which arises is that of pattern grad- 
ing and marking. This operation consists in making a complete 
set of patterns for the size range from the original pattern made in 
the designing room. The work of the pattern graders and markers 
is scheduled just the same as any other production operation and 
the schedule must be lived up to. The various operations must 
meet a certain timetable or the plan will break down. Before any 
actual production can be started on piece goods, it is necessary for 
a marker to be ready for the spreaders and cutters to use. This 
marker is a master pattern of the dtess. 

The spreading, cutting, and bundling operations are scheduled 
before the stitching department schedule is made. The former 
schedule is set up on the board as quickly as styles are accepted. 
Reports from the cutting department are made showing actual 
progress. The production manager can check daily to see whether 











802 N. A.C. A. BULLETIN 


the cutting department is living up to the plan set and the amount 
of work yet to be accomplished on the line. 

Progress is shown visibly against the plan through postings to 
a cutting department control board on which all work elements of 
the cutting department are shown. In order for the cutting de- 
partment to live up to the plan, it is necessary that the merchandise 
department makes sure that the piece goods required for any given 
style are in the cutting room available for use when they are 
needed. The boards for the cutting department can be set up in 
one of two ways: 


1. The entire plan can be shown on the board. Posting 
against the plan will then show the amount of work which 
has been completed and also the amount of work to be 
done. 

2. The board can be set up to show only the amount of work 
ahead of the cutting department, the work which has been 
finished being removed from the board as soon as the 
appropriate report has been received. 


Production Scheduling: Stitching and Finishing 

In setting up the production schedule to be followed by the 
stitching department, the current backlog of labor must be taken 
into consideration. This backlog is split up between the various 
types of operating sections of the stitching department and shows 
the total amount of labor by style and cut number to be performed 
in each section by a given date. In determining the length of time 
the merchandise is to remain in a section of the stitching depart- 
ment, the total potential labor available in that section must be 
taken into consideration. Information regarding these section 
potentials is given currently by the payroll department to the entire 
supervisory staff of the stitching department and also to the plan- 
ning department. 

In addition to determining the amount of labor to be performed 
in each section and how much labor is available to perform the 
given task, it is also important that the planning department know 
whether operators will be available who are qualified to do a par- 
ticular type of work. At the time the scheduleis being prepared 
the section supervisors are consulted regarding the labor skills 
required and the personnel available to perform the task. Starting 
with the current backlog of stitching labor in the stitching depart- 
ment, the future demand against that department is posted to the 
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board as soon as a style has been approved for release and the 
labor cost determined. In reporting the labor cost from the pro- 
duction department to the planning department, a control sheet is 
made up which sets forth the various operations to be completed 
on the garment and the amount of laber dollars to be expended. 
This information is then posted to a production schedule and by 
taking into consideration the total labor dollar potential of the 
various stitching sections together with the available operators’ 
skills, a stitching production, schedule is set up. 

This schedule is a means of making visible the current progress 
against the amount of stitching planned to be performed. Daily 
performance is reported by the section snpervisors to the planning 
department. A master schedule is maintained by both planning and 
stitching departments and also each section supervisor has his 
sectional schedule. When properly executed, these detail pro- 
duction schedules will disclose any tendencies for labor bottlenecks 
far enough in advance so that steps can be taken to spread the 
labor load. Since one of the features of production planning and 
control is to maintain continuity of productive efforts at a given 
level, it can be seen that substandard performance in any one of 
the productive steps can cause a breakdown in the over-all plan. 
Because of absenteeism, transfers, and quits in the stitching de- 
partment, it is more difficult to schedule stitching operations than 
it is to plan the operations previously discussed. 


Changes in the Original Plan 


The program must also be flexible enough to allow changes in 
priority of production in case it is necessary. In order to illus- 
trate this point an example may be helpful. It may be supposed, 
for instance, that all sections of the production department are 
scheduled to the limit for a period of six weeks in advance at the 
moment when the merchandise office reports that Style X is re- 
ceiving very good acceptance in the field and that the current rate 
of sales will badly oversell the amount of production allocated to 
it. As a result, it is decided that since this particular style is 
meeting the least apparent sales resistance, the company should 
capitalize on it. 

It should be remembered in this connection that the stitching 
department and all prior operating departments have been sched- 
uled to carry out the original plan. It now seems that it is wise 
that the original plan should be changed in order to take advantage 
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of the opportunity which has arisen. The production manager is 
advised that an additional number of dozens of Style X are to go 
through production and are to take priority over any other number 
that is being produced. The cutting room must change its sched- 
ule and see to it that, as soon as an opening can be found, the 
recut on Style X should take place. The stitching department 
must find out when the recut of Style X can be expected from the 
cutting room and must immediately start reserving labor dollars 
as of that date in order to take care of the additional merchandise 
coming over. This means that there will be many changes in the 
production schedules which have been set up and that the original 
planned program can no longer be followed. 


Schedules Must Be Met 

Such a change is made only after full consideration by man- 
agement has been given to the problem, for even though all sched- 
ules must be changed, the original delivery dates must still be met. 
After the changes have been made it may be decided that it is 
necessary to hire more operators or obtain outside contracting or 
run extra shifts in order to maintain the deliveries on time. Re- 
gardless of any changes made, the goal of prompt and full deliv- 
eries is the number one factor which governs all activity. 

Since the schedules for the stitching, inspecting, pressing, and 
finishing departments change as often as daily, a great deal of 
‘emphasis must be attached to the importance of the operations in 
these departments. These departments account for the largest 
portion of the direct labor dollar. Changes are made daily on the 
various production schedules in order to reflect the rate at which 
the labor dollars available are being consumed by the potential and 
whether or not production schedules are being met. In order that 
this particular factor can be checked very closely the stitching, 
inspecting, pressing, and finishing operations are set up on a 
weekly schedule also. Daily reports come in from the various 
section supervisors indicating the amount of work accomplished 
during the day and postings are made to the production schedule 
to show these facts. By examining the production schedule, it is 
apparent to the observer whether or not the plan is being met and 
in case it is not, the situation is dealt with as rapidly as possible. 

Very close contact is maintained between the planning section 
and the various section supervisors in the production department 
in order that any adverse occurrences can be taken into considera- 
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tion in the scheduling work. If the labor potential of Section A 
in the stitching department is at the rate of $2,000 per week and 
the type of work going through that section can be handled by any 
of the operators in the section, it is only natural that management 
expects $2,000 worth of labor to be performed from that section 
each week and maintenance of the schedule. This assumption by 
management is correct providing, however, that all operations 
scheduled to be performed prior to the time the work is turned 
over to Section A have been accomplished on time. An allowance 
is made in the labor potential to take care of normal losses caused 
by absenteeism and they are absorbed in the day to day sched- 
uled performance of the section. However, if the labor potential 
drops far enough for a long enough time, it then becomes a pro- 
duction problem and must be solved as quickly as possible. 

The same tye of planning is used in the inspecting, pressing, and 
finishing sections of the production department as is used in the 
stitching section. Labor potentials are taken into consideration and 
applied against the labor demand in order to achieve the ending 
production date called for by the sales department. 


Reports from the Planning Department 

The element of control arises when all personnel connected with 
the planning and operating phases of the business become imbued 
with the idea that nothing less than full performance against the 
plan will be acceptable. It is not sufficient for the plan to be made 
and then laid aside in the mere hope that actual operations will 
come up to the expectations as set forth by the advance schedules. 
The hardest part of. making any planning program work is the job 
of coordinating and directing all efforts toward the goal which has 
been set. For this reason, in addition to the daily examination of 
the board by the executives responsible for operations, regular 
reports are sent from the planning department to the members of 
the executive committee. 

As soon as these reports are received, a meeting is called in 
which all phases of planning are again reviewed to see that every- 
thing possible is being done to live up to the original plan. Each 
member of the executive committee having anything to do with the 
planning of operations is given the opportunity to. express his 
opinion regarding the actual operations against the plan, how any 
deficiencies (if any exist) are to be made up, and what the future 
seems to hold so far as completion of the plan is concerned. 
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Appraising the Status of the Schedules 


Reports from the planning department will form the basis for 
answering a number of questions. Perhaps the first is: Just how 
well is the designing program being carried out? This is set forth 
by showing the number of styles planned for each price line, the 
number approved in each price line up to the date of the report, 
and the balance of styles to come out of the merchandise office. 
The urgency of adequate designing at the date of report depends a 
great deal upon tie amount of time left between the date of the 
report and the designing deadline. The merchandise manager 
should be in a position to advise the executive committee of the 
number of sample cuts on hand available for the designer to pro- 
ceed with, how soon he believes that these styles will come out of 
the designing department and be approved, and also when addi- 
tional sample cuts may be expected from resources. 

A second question is: How well is the purchasing program be- 
ing filled? The periodical report indicates the amount of yardage, 
dozens, labor dollars, and sales value budgeted for each price line, 
the amount of orders placed against the budget as of a given date, 
the delivery dates promised by the resources on the piece goods 
and the open-to-buy position. The merchandise manager informs 
the executive committee of his plans for future commitments if 
‘any are needed, about when they will be placed, and the delivery 
dates for which they will be placed. Any plans which are made by 
the merchandise manager for placing additional orders for piece 
goods depend to a great extent upon the performance of the sales 
department in moving the amount of goods budgeted for the sea- 
son. If sales are up to the expected level and in the opinion of 
the sales department will continue to stay there, the merchandise 
manager will then feel free to place orders for the additional goods 
required to fill out the program. , 

A final question might be phrased as follows: Is the production 
department doing its job? The production schedules submitted by 
the planning department will show the amount of labor still to be 
performed against the plan, the rate at which the labor has been 
used in the past, and the amount of additional labor over and above 
that already scheduled and which will come into the plant in ac- 
cordance with the original plan. If the production manager has 
any questions regarding the flow of labor into the various produc- 
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tion sections or whether the schedule for deliveries of piece goods 
should be stepped up, he should make thes¢ statements at the meet- 
ing of the executive committee. Future plans for production, 
with reference to the amount of labor available, the requirements 
for completion of the schedule, and whether or not outside con- 
tracting will be required should be discussed thoroughly and 
decisions made as promptly as possible. 

The administrative officer of the company checks in detail with 
the department heads regarding the accomplishment being made 
against the plan and coordinates the efforts of the departments 
so that all are working toward the same goal. In addition to the 
production rates of the operating departments, the manager is also 
in a position to know how much inventory is being required to 
carry out the program originally set and how soon the inventory 
can be expected to be turned and the money restored to the treas- 
ury of the company. If any outside financing is required to carry 
a peak load inventory for a period of time, the manager wants 
to be in a position to know the amount of inventory to be carried 
and the cash which will have to be borrowed, far enough in ad- 
vance so that adequate plans can be made for the procuring of 
these sums. 


“The Proper Utilization of Time 


Production planning and control is a most important manage- 
ment tool for any industry. This is particularly true of the gar- 
ment industry where the exceptional risk of seasonability of mer- 
chandise is encountered. In the operation of any successful 
enterprise, time is of essential importance. In order for full ad- 
vantage to be taken of time, operations should be placed under 
adequate planning and control measures. It would seem incon- 
trovertible that there is more money and profit wasted in industrial 
activity today through extravagant use of time than through any 
other one factor influencing profitable operations. 

Production planning and control is not a cure-all by any means 
but if a wise and adequate system is installed in any business 
enterprise, regardless of size, greater utilization of both physical 
assets and manpower can be realized. Production planning and 
control will not tell how the job is to be accomplished but will 
tell where you are falling down in carrying out preconceived plans. 
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POINTS OF VIEW 


PURCHASING research should not be confined to materials 
alone, as new sources of supply, new competitive angles, more fav- 
orable location of supplies, shorter delivery time, and lower trans- 
portation costs are necessary for a superior result. (Arthur W. 
Heine, Northern Wisconsin) 


*x * * 


The co-insurance clause is an instrument used by the 
insurance companies for their protection in just such 
economic conditions as those through which we are 
passing. To the assured it can spell disaster in these 
times if values are not adjusted up to replacement cost. 
(Charles R. Gambill, Atlanta) 


a 


* * * 


EVERY work order that goes to the shop should show the stand- 

ard time for doing the job. Then the workman, knowing that 

some other worker has approved and done the work in this time, #h 
will endeavor to maintain this standard and in the majority of in- { 
stances will try to beat it. This use of standards is by no means 

a new idea but is one that is often overlooked in the maze of de- i 
tail and planning of a new cost system. (A. T. Bump, Wichita) 


——¥ 


* * * 


There are very few larger businesses today that do™ 
not use some type of mechanical means of posting. Yet 
very few accountants have more than a superficial b. 
knowledge of mechanical bookkeeping. (George S. & 
Forbes, Des Moines) 


* * * 


THE cost accountant who assumes an expert’s mantle in all of the 
subjects with which he may, in the course of his own work, obtain 
some familiarity is certainly headed for a peck of trouble. His ob- 
jectives should be to learn all he can about his company’s opera- 
tions and to apply this learning to the cosf accounting problems 
at hand. His purpose, then, is to do his own job better. (J. E. 
Hanson, Wichita) 
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AN INTRODUCTION TO THE COSTING OF HEAT 
TREATING OPERATIONS 


by LAWRENCE F. SPAULDING, Chief Accountant, 
New Process Gear Corp., Syracuse, N. Y. 


quzgsedshetes I decided to explore the field of written material 
on accounting for heat treating operations. To my complete 
surprise there was little to be considered and the mention of cost- 
ing heat treating operations with minor exceptions seemed limited 
to what might be termed blacksmithing. This could mean, so far 
as the N. A.C.A. is concerned, that few members are interested 
in heat treat costs. However, I can not agree with this assump- 
tion since most plants in which metal working is done should have 
some problem relative to accounting for these costs. A foundry, 
steel plant, or glass plant where melting temperatures are used, 
a drop forge shop, a hammer mill where forging temperatures are 
used, or any plant working with material that is too hard to 
process, must have heat treating or related cost accounting prob- 
lems. Plants in which metal parts are hardened for wearing 
qualities will have hardening cost problems too. 
Perhaps the answer to the absence of written material is that 


- all too many cost men relegate the heat treating problem to the 


classification of general overhead or unallocated expenses or, even 
worse, work heat treating expense off as an overcharge to the 
department principally served .or the department located nearest. 
It seems just possible that there has been as little proper care in 
accounting for heat treating operations as there is in allocation 
of costs to the products passing through a nickel plating depart- 
ment. 


Basically Similar to Other Costs 


Accounting for heat as a processing cost always presents a 
problem in a foundry or steel plant but is not given the impor- 
tance it deserves in manufacturing plants where application of 
heat is one of many operations and not a central process. Heat 
treating is a problem because it is concerned with heat and heat is 
an elusive factor to.account for. Still, the problems relating to 
heat treating operations are generally similar to those involved in 
ordinary cost finding in that they require the proper accounting 
for material, labor, and burden costs. 
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On the other hand, the relationship of these elements to each 
other and to the total heat treating cost varies from the relation- 
ship usually found in other productive operations. Ordinarily 
no materials are added in heat treating as the castings or forgings 
are sent to the department for heating only. Case hardening 
would be the exception in that some of the packing compound 
used is absorbed into the metal under heat (even if only skin 
deep) and there is a definite shrinkage of compound not absorbed 
by the material. Labor charges are likewise usually small in rela- 
tion to the principal heat treating costs which fall largely in the 
categories of indirect or overhead expenses, since the fuel bill for 
heat alone might exceed all other costs in the department except 
production payroll. Three-shift operation and seven-day weeks 
are common due to the excessive cost of reheating furnaces after 
a normal shutdown. Continuous operation with only normal 
maintenance interruptions is usually found. 

The foregoing comments perhaps afford the background to 
operating conditions. If we apply thinking to the related cost 
problem, it can be shown to be simple and the results of costing 
procedures can be good. The heat treating department is a pro- 
ductive department and should be so costed. The object of heat 
treating metals is to impart certain desired physical properties or 
to eliminate certain undesirable structural conditions which may 
occur in the processing or fabrication of the material. In the 
application of any heat treatment, it is desirable that the previous 
history, structural analysis, or condition of the material be known 
so that the method of treatment obtains the desired result in the 
product. The cost accountant usually has this data handed to 
him by the laboratory or the production quality department and 
it is, therefore, not an accounting function to determine it. It 
might be said that this information is developed by microscopic 
procedure, sampling, testing, etc., and from data supplied by the 
vendor if specific analysis in metal is a specification to be filled 
on the purchase order. . 


Common Types of Heat Treatment 


Heat treatments common in commercial use might be itemized 
somewhat as follows: spheroidizing, normalizing, annealing, hard- 
ening, and drawing. They involve the heating of the metal to cer- 
tain temperatures, soaking or holding this heat, and cooling at a 
prescribed rate in air, liquids, or some other retarding media for 
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controlled cooling. These treating definitions may be found in 
various sources. The Forging Handbook gives the following: 


1. “Spheroidizing—Prolonged heating of iron base alloys at 
a temperature slightly below the critical temperature 
range, followed by relatively slow cooling, usually in air. 
The purpose of this treatment is to produce a globular 
condition of the carbide. 

2. “Normalizing—Heating iron base alloys to temperature 
approximately 100 degrees above the critical temperature 
range, followed by cooling in air to below this range. 
The purpose is to put the metal structure in a normal con- 
dition by removing all internal strains and stresses given 
to the metal during some processing operation. 

3. “Annealing—A comprehensive term applied to heat 
treatments which may be used to remove stresses, induce 
softness, alter ductibility, toughness, electrical, magnetic, 
or other physical properties, refine the crystalline struc- 
ture, remove gasses, or produce a definite micro structure. 

4. “Hardening is the heating and quenching of certain iron 
base alloys from a temperature either within or above the 
critical temperature range. 

5. “Tempering, which is also termed drawing, is the reheat- 
ing after hardening of iron base alloys to some tempera- 
ture below the critical temperature range, followed by any 
desired rate of cooling. The purpose of tempering is the 
removal of strains, and the reduction of hardness and 
brittleness.” 


Equipment and Power Requirements 


The Forging Handbook also discloses the equipment and power 
requirements of the process in a helpful way. It says: “Heat 
treating furnaces are included in that class of industrial heating 
furnaces which are capable of operating at all temperatures up to 
2400 degrees Fahrenheit. They may be classified according to 
the source of heat, the method of loading, and the atmosphere in 
the treating chamber.” It also states: “The source of the heat 
may be electric power or fuel. The electric furnaces are the re- 
sistance type, are clean in operation, and are easily controlled. 
The fuel fired furnaces are operated on natural gas, liquified 
petroleum gas, artificial gas, or oil. Of the fuel fired furnaces, 
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the gas fired furnaces permit of the most satisfactory tempera- 
ture control and maintenance of furnace atmosphere.” 

Furnaces may be classified according to the method of load- 
ing the material, such as the batch type, the rotary type, and the 
continuous type. The batch type is loaded or charged with a 
single lot of material or load, heated to proper temperature, the 
load treated, and a new load charged. The rotary type has a 
rotating hearth which is charged and the work removed after one 
rotation during which the temperature is raised or maintained for 
proper treatment. The continuous furnace is more automatic in 
operation in that it may consist of an endless type of belt for the 
hearth which can be maintained at gradually increasing tempera- 
tures and at constant or generally decreasing temperatures as the 
work moves through the furnace to the unloading or discharge 
end. At the unloading end, the work may be moved mechanically 
or pass out to a cooling bed, 


Variations in Heat Treating Particular Items 

One cost problem frequently encountered arises because the 
products-may vary as to heat trestment. One might be normalized 
only, quenched and drawn, double normalized, quenched and tem- 
pered, or simply stress relieved. Still another product could be 
annealed before machine shop operations, then case hardened, 
quenched, etc. Others might be annealed, manufactured, heated, 
soaked, quenched, and tempered. A variety of operations results 
in varied costs. The important point here is that there are distinct 
and separate operations performed upon one or more pieces of 
product in a furnace for a period of time and that these operations 
are just as direct with relation to the product as those so carefully 
costed for machine shop or assembly operations. This is what 
makes it seem out of proportion to have cost records carrying far 
more information about labor and overhead costs relative to an 
individual operator on an inexpensive single spindle drill press 
than for a crew of men working on a heat treating or annealing 
furnate perhaps fifty feet long and costing $50,000. 


Furnace Hour Basis for Labor and Overbead 

The solution of the cost problem is essentially simple. It rests 
on cost analysis as the tool with time as the measurement base. 
Direct labor may be regarded as elapsed time bought and paid 
for regardless of the method of pay. It requires time to bring a 
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furnace up to the required heating temperature and more time 
for loading the work. Elapsed time covers the time for soaking 
and still more time is needed for the cooling periods, unloading, 
and other steps. For this reason day work direct labor (but not 
piece work) and overhead should be costed by the use of the 
furnace hour as the unit of measurement. The furnace hour is 
the same in principle as the machine hour for which the following 
advantages are cited in the Cost Accountants Handbook : 

1. “From the cost accounting point of viéw, it affords the 
most accurate method of allocating overhead expenses to 
each job. 

2. “From the engineering point of view, it provides an ideal 
method for estimating the cost of a job on a specification 
and route sheet with’a high degree of accuracy. 

3. “From the marketing point-of view, it makes it possible 
for the sales engineer to quote more accurate selling prices 
for jobs. ° 

4. “From the management point of view, it involves the use 
of an overhead costing method which is. scientific, logical, 
and theoretically sound, in addition to being practical in 
its use. The management can depend upon cost records, 
and it can feel certain that price quotations to customers 
are not grossly understated or overstated. It also pro- 
vides a basis for the measurement of the monthly cost of 
idle machines.” 

Machine hour rates bring out those large and important ele- 
ments of cost that arise, for example, from: 
1. “Variation in number of machines operated by one em- 
ployee or group of employees. 
2. “Variation in machine values on which depreciation, 
property taxes, and insurance are allocated. 
3. “Variation in floor area occupied by machine or centers. 
4. “Variation in power required for different machines.” 


You may have just these variations in the costing for heat treat- 
ing operations. It will take less manpower to load less work, but 
the watching time would be the same as for a full furnace, and 
for the cooling, etc. Work passing through the one type of 
furnace and not quenched or case hardened, where supplies of 
compound would be a factor, require varied cost considerations. 
The batch type small load would vary greatly in depreciation, 
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taxes, and insurance applicable per hour from the expensive con- 
tinuous annealing furnace or the pusher or car type of hardening 
furnace. The small batch type furnace would take up much less 
floor space than the latter. Power would also be a factor of dif- 
ference between the conveyor type and the pusher type. 


Objections to Absorbing Overhead on Direct Labor or W eight 


The use of direct labor as a basis for applying overhead is not 
sound because the relationship between overhead and direct pay- 
roll in heat treating operations is not decisive and is only inci- 
dental. Fuel consumption has little relation to direct labor but 
would vary with the amount of heat and length of time required 
for the treatment. The weight of all the material passing through 
might be a deceptive basis of cost allocation and lead to incorrect 
costing answers both in inventory, costs, and selling prices. 

Generally, furnaces are brought up to temperature at an ap- 
paoximate rate of so many degrees per hour and the soaking time 
is calculated as a certain number of hours for each inch of thick- 
ness. It then follows that shape would vitiate allocations on a 
weight basis, i.e., that solid masses of metal require more time 
for heating, soaking, and cooling, than would be required by hol- 
low shapes of material. The “up” time might be the same but the 
soaking time would vary. Contrast a load of die blocks or solid 
shafts with a load of ball bearings or cylindrical shafts or shapes. 


Materials Proper Direct Product Costs 

Material charges are generally limited to those materials used 
in pack or case hardening process operations and such charges 
should be costed as any other direct material. It may be that it is 
not practicable to determine to the last micro-inch the thickness 
of the case applied but, with some assistance from the heat treat 
department, the laboratory, or the metallurgist, it is possible to 
apply the hardening compound as direct material even if this used 
compound is again used by adding slight mixtures of new com- 
pound. The cost problem here is little different than that of cost- 
ing paint operations, and it is pretty well agreed*that paint is 
direct material cost. 

Some accountants charge the case hardening material or com- 
pound to an overhead expense account. This is acceptable pro- 
viding the hour overhead rate is not standard and is not the same 
for a furnace used for annealing and for case hardening pur- 
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poses for there would be no compound used in the annealing 
operation. Frequently, the same furnace is used for case harden- 
ing and annealing. Two rates per hour, one without the com- 
pound, would be required. Unless case hardening is performed 
there is really no costing problem with respect to materials. 

































Time Workers Costed in Furnace Hour Rate 


5 Direct labor is that labor which is spent in actual production 
of the product. It is labor immediately identifiable with the change 
in the product processed or manufactured and is a part of the 

product cost. Direct labor extends to the heat treatment process 
as it does to melting, dyeing, galvanzing, and electroplating, too. 
Nevertheless, where more than one product is worked on, such 
process labor can be identified only indirectly with the product 
through the application of a process cost or other method of pro- 
ration. 

Some shops pay piecework for direct labor. For them no cost 
problem is involved because piecework is identifiable with the 

piece or the weight of the load in the heat treat department. Day 

work direct labor involves other considerations. Usually the heat 

treating crew consists of heaters and helpers. The heaters are 
the more skilled workmen. Their responsibilities are heavy. 
Their time should be charged direct, proportioned to each furnace 
and taken up in the furnace hour rate cost. The assistants or 
helpers are the roustabouts and do the heavy work of loading and 
unloading. Their time is related more to the weight of the loads 
than to elapsed time or to the furnace heat and soak time, and 
should be applied to the product by weighting the normal hours 
and standard loads. 

Standard labor costs could be used for absorbing the direct 
labor payroll, reflecting a variation as required by standard cost- 
ing systems. To the standard labor rate for direct heat treaters, 
it would be necessary to add the adjusted rate for the helpers. 
The two labor rates combined should then be used as part of the 
furnace hour rate to absorb the overhead in the department. 
The under- or overabsorbed burden would be the overhead vari- 
ance. 


Establishing Burden Standards and Centers 


Overhead or manufacturing expenses include all charges other 
than directly applied material and labor. In the event other items 
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of cost can be applied direct, they would not be considered as 
included in overhead charges. There is always a residue of costs 
that can not be charged directly to product units and these fall in 
the overhead category, together with other manufacturing ex- 
penses. Overhead is in reality a composite of costs which behave 
very differently one from the other. Control of these costs and 
accurate costing of the product requires that overhead be broken 
down into elements that are reasonably homogeneous because, 
where unlike costs are lumped together, many essential facts are 
obscured. 

The aim of overhead standards is to facilitate localization and 
control of expenses for purposes of cost control. The first step, 
therefore, toward establishing standards for overhead costs is an 
analysis of expenses by operating divisions. A primary break- 
down is the separation of nonproductive or service departments 
from direct or productive departments. Service department costs 
are assembled in order that they may be reallocated or distributed 
back to the productive departments which use the service or get 
the benefit from the other departments. An example of this would 
be the powerhouse department for the production of power, light, 
heat, and live steam and air for processing. Unit costs for serv- 
ices are determined wherever possible in order that direct charges 
to consuming departments can be made. 

Within the productive departments, it is desirable to classify 
overhead by production centers if conditions within the depart- 
ments are not uniform. This means separate rates for furnaces 
that vary as to size, purpose, and capital investment in the heat 
treating work. Thus, separate cost centers result and are needed 
to take care of products heat treated in expensive furnaces on 
which the overhead rate would be higher and to take care of other 
products heat treated in smaller and less expensive furnaces on 
which the overhead rate would be lower and overhead costs in 
dollars would be less. 

Distinguishing Fixed and Variable Costs 

A next step might be to establish overhead standards as to the 
separation of fixed and variable costs and expenses. Variable 
costs ordinarily increase or decrease in proportion to the volume 
of work in the plant and hence are not controlled by keeping them 
within the limits set by current activity. Fixed costs do not 
change in total amount during a short period of time and hence 
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cannot be adjusted to changes in activity, with ease. Thus, when 
activity drops, variable costs should be curtailed to prevent an 
increase in unit cost but, since fixed cost rises cannot be reduced 
in a short period of time, the unit fixed cost will go up. 

Unless these two kinds of overhead are separated, it is impos- 
sible to determine whether an increase in unit cost is due to un- 
avoidable increase in unit fixed cost or to failure in control of 
the total variable costs in the overhead. It also becomes difficult 
to place responsibility for increases in costs when costs charged 
to a given department contain ptorated fixed charges unless these 
fixed charges are clearly segregated from the variable costs sub- 
ject to control by the department charged. 


The Costing Rate and Disclosure of Variances 


A further step is the calculation of normal operating hours 
although it is not within the scope of this article to go into the 
various concepts of normal capacity. Maximum monthly oper- 
: ating hours are 720 hours for 30 days at 24 hours per day. Down 
L time must be provided for. Furnaces are fragile and tempera- 

mental and need frequent repairs. - Poor planning or material 
delays contribute to lost time. During various peaks of produc- 
tion and production periods, furnace hours might vary from nor- 
thal of 600 hours per month to a three-day week basis or less than 
half of normal. Individual company experience will assist most 
on this point. 

It is possible to divide normal hours into expected overhead 
expenses to obtain the overhead rate. Added to direct labor rates, 
this gives the combined’ costing rate. Multiplication of actual 
: furnace hours by the costing rate and subtraction of standard 
hours multiplied by the same rate supplies. variation due to time. 
The variation in rate or money cost is the difference between 
total actual cost and the actual furnace hours multiplied by the 
standard rate. The tonnage variance should be expressed in 
pounds and should be calculated by multiplying the actual number 
of heats by the standard load weight per heat and deducting the 
actual tonnage heat treated. 

The cost of reheat treating or doing work over should be re- 
garded as a loss and separated from the inventory charges and 
charged to an overhead expense account. These should be so 
; calculated that identification with runs can be made. Reheats are 
usually caused by errors outside the heat treating departments 
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such as those resulting from vendors, faulty instructions with the 
work, experimental orders from laboratory, etc. 

An alternative costing medium is the pound hour method, an 
extension of the furnace hour rate taking into consideration the 
tonnage or other weight unit treated per hour. Application of 
this variant involves multiplying the standard heating time by the 
furnace rate and dividing by the standard load for each product 
as classified. This quotient gives a rate per hundred pounds. Its 
principal advantage is the assistance it affords the estimating de- 
partment with respect to forward pricing, etc. 


Thinking in Line with Operating Men 

There is always a problem in presenting cost results to manage- 
ment. Often there is a considerable difference in viewpoint among 
top management, accountants, and factory managers. It is not 
unusual for the accountant to be disappointed at the casual way in 
which his detailed reports are sometimes received. There are 
indeed many shortcomings in accounting as a process and even in 
cost accountants as individuals. As to accounting, itself, we must 
admit that there are certain uses of estimates in connection with 
our best efforts. 

However, a certain lack of sympathy and understanding towards 
the accountant by the executive is not due to estimates or error$ 
in arithmetic but to the failure of accounting to picture facts in 
such a way that they will be recognized as real. When plant ex- 
ecutives think of heat treat operations and costs they are thinking 
in terms of operating facts and if we can develop our cost figures 
as near these facts as possible, we will not only have better costs 
but we will have cost reports that will be more acceptable to man- 
agement. 

If we can apply our thinking to the production or heat treating 
cycle, we will overcome some of our hardships. As accountants, 
we are trained and work in terms of cycles different from pro- 
duction cycles. We prepare payrolls weekly, discount bills in ten 
days, close our books monthly, and make payroll labor reports and 
pay payroll taxes quarterly. Finacial reports, tax returns, etc., 
are mostly annual. The production cycle is seldom on these 
bases. It may require 45 days for a production cycle or even 60 
days (a turnover of six times per year). In our heat treating we 
might have a cycle in days or only in hours for turnover in that 
department. We must think our problems out. 

















APPLYING POINT RATING TO THE SETTING 
OF MACHINE HOUR RATES 


by NORMAN R. REED, Plant Accountant, 
Chase Brass & Copper Co., Waterbury, Conn. 


~ Badomaas G machine hour rates is a very important job since 

product costs can be considered accurate only if the rate for 
each machine is in proper relation to the rates of all other machines. 
Unfortunately, the job is not an easy one. 


Review of Methods 


To comprehend the co:nplexities which are involved, it may be 
well’ to discuss briefly the several methods which can be used 
within the scope of present thinking on the subject, before describ- 
ing a new method here proposed. These methods are five in 
number : 


1. The easiest way, of course, is to guess at the rates. Even 
though a very accurate account is kept in total of the 
variance between these estimated machine hour rates and 
actual costs from month to month, accountants and non- 
accountants alike would question the accuracy and hence 
the adequacy of this method. 

2. Another easy way is to borrow the rates from another 
company having similar types of machinery and equip- 
ment. Here, again, the accuracy could be seriously ques- 
tioned since there is no means of knowing how the rates 
were established. 

3. A third method is the development of historical cost in- 
formation for each machine for a period of one or more 
months. Each item of expense from direct labor through 
the last item of fixed overhead would have to be allocated, 
directly or arbitrarily, to each machine. The total actual 
cost for each machine would have to be divided by the 
number of operating hours during the period under study 
to determine an hourly rate. It is possible to stop there, 
since the procedure to this point would give sufficient in- 
formation to start the cost program off but there would 
be no assurance that, on an actual basis, the rates would 
remain at the level so fixed. An additional step can be 
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taken to determine an over-all variance between this rate 
and current actual costs by keeping a statistical record of 
the hours worked by each machine and then multiplying 
these hours by the standard rates per hour. The standard 
cost obtained in this manner can be compared with actual 
costs to determine the variance, whether favorable or 
unfavorable. If the variance becomes quite large, an 
adjustment of machine hour rates is in order but the 
question then comes up as to which rates should be 
changed and by how much. You are right back where 
you started and another survey based on historical records 
of actual costs by individual machines is necessary. 


. The fourth method is a continuation of the method just 


discussed. By keeping a continuous record of actual 
costs by each machine, one can be very well informed 
about the trends which occur in machine hour rates. This 
is a very expensive way of keeping accounts, especially if 
there are numerous small, medium-sized, and large ma- 
chines involved. Most companies just would not have the 
accounting personnel to maintain as detailed a system of 
distribution accounting. It is hard enough to allocate 
costs to departments, to say nothing of individual ma- 
chines within these departments. 


. The last of this group of methods is to approach the job 


from what may be designated as a scientific angle. By 
applying costs to each machine according to the most 
logical factors involved in each element of cost, a fairly 
good set of rates can be established. It requires good 
reasoning, judgment, and a lot of time to achieve this. 
Outside consulting engineers can be hired to do the work 
if properly qualified personnel is not available in the com- 
pany’s accounting department. Whichever way it is 
done, the job is a formidable one not to be approached 
lightly. With frequent revisions of rates, it is con- 
ceivable that in large companies certain accountants may 
develop into full-time engineering accountants along this 
line. 


The Evaluation Idea 
Now that we have reviewed the methods of setting machine 
hour rates which appear to be the open alternatives, we are con- 
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fronted with the problem of selection. My preference would be 
to do the job in the simplest and most economical way and at 
the same time I would want to attain the highest degree of 
accuracy. Perhaps we can develop still another method by bor- 
rowing from the procedure used in another industrial function 
which, while of great interest to accountants, is usually quite re- 
moved from their immediate work. This function is job evalua- 
tion. There the problem concerns jobs rather than machines but 
it is much the same, i.e., to keep the several rates in fair and 
proper relationship with each other. 

Instead of cost elements, the factors under review in job evalua- 
tion are: 


Knowledge required Responsibility for equipment 
Experience required Responsibility for product 
Initiative and ingenuity Working conditions 

Physical demand Hazards 


Mental or visual demand Connected experience 


For each factor a range of points is established and each job 
is then rated within this range of points in relation to every other 
job. For example, under working conditions, the range may run 
from 0 to 150 points. A job performed under ideal working con- 
ditions might receive no rating on this requirement, while an out- 
side job subject to all kinds of weather conditions might be rated 
up to 100 points for this factor. A job subjecting the worker to 
dust or vibration might perhaps be scored up to 150 points. At 
the conclusion of each rating, the points for all factors are totalled 
and by means of a graph or chart are translated into dollars and 
cents. This graph also reflects the company policy with respect 
to how high or how low the general wage level should be. It is an 
equitable method of keeping the pay for each job in fair relation- 
ship with all other jobs. 


Establishing Point Ranges for Machine Expenses 

I believe that the principles of job evaluation can be applied to 
the establishment of machine hour rates so that the over-all effort 
expended on the task of rate setting will be relatively low and the 
accuracy reasonably high. The first requirement is a budget of 
expenses, either in total or by departments. The initial purpose 
is mainly to compare the amount of each item of expense with the 
total expenses. In this way, proper weighting can be given to 
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the larger expenses. If repairs amount to $100,000 and space 
charges to $5,000 per year, it is obvious that the range of points 
for repairs should be 20 times the range for space charges. It 
might be well to set the range for the largest item of expense from 
I to 100 and all other ranges would be in proportion, say from 
I to 5 or I to 20, etc., depending on the ratio of the several expense 
classifications to the largest item of expense. 

The next step is to set up rules for point rating within each 
range. Space charges could be apportioned somewhat in the fol- 
lowing manner. If the point range is 1 to 5, I point would apply 
to all machines using less than 10 square feet of space, 2 points 
for machines using from 10 to 15 square feet, 3 points for ma- 
chines using 15 to 20 square feet, 4 points for machines using 20 
to 30 square feet, and 5 points for machines requiring over 30 
square feet. Repairs could work in a similar way. If the range 
is from I to 100, I to 20 points would be used for machines re- 
quiring very little maintenance, 20 to 40 points for machines 
requiring moderate repairs, 40 to 60 points for machines requir- 
ing average repairs, 60 to 80 points for machines requiring heavy 
repairs and 80 to 100 points for those needing extra heavy repairs. 


Point Rating and Deriving the Machine Hour Rate 


Assuming that the job has now progressed sufficiently so that 
all of the ranges have been established and the rules for their 
application defined, the next step is to evaluate each machine. 
Historical data can be utilized but if not available, then informed 
judgment must be used as in the setting of standards. For repairs 
someone in the maintenance departments would have to be con- 
sulted. For direct labor the payroll department should help. It 
must be remembered, however, that the attempt is to place each 
machine in its relative position. Minute detail and strict accuracy 
are not essential. 

After all points have been assigned, the job remaining is to add 
up the points for all machines. The total points divided into the 
budgeted expense, or else into actual expense for a period having 
approximately the same volume as anticipated for the future, 
will permit assigning a dollar value to each point. Application 
of this value to the total points accumulated for a particular 
machine will produce an operating cost per machine and, when 
divided by the number of hours during which the plant is expected 
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to operate, it will give the necessary dollar rate per hour for each 
machine. ‘ 


Refinements 

This procedure is quite simple and there is a possibility that 
more accuracy may be desired. Perhaps it is wished to refine the 
methods by adding up all the points for repairs, for example, 
and then doing one of two things to modify the final result: (1) 
establish a special point value of each repair point before con- 
verting each rating into money value or (2) go back and review 
the ratings to raise or lower the total number of repair points to 
the level desired. If certain machines are expected to run more 
often than others, it may be desirable to make a mathematical cal- 
culation to bring about the proper correction. Instead of work- 
ing directly from points to dollars in these cases the former should 
be multiplied by the budgeted hours for each machine before a 
value on each point-hour is determined. 

Many other refinements could be made to bring about a higher 
degree of accuracy, but these could hardly be anticipated without 
extended examples of possible applications of the theory. It is 
my belief that the amount of time and effort spent in establishing 
machine hour rates under this method would be considerably less 
than under any other method involving the same degree of ac- 
curacy. 
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